Screening of mammalian target of rapamycin inhibitors in natural product extracts by capillary electrophoresis in combination with high performance liquid chromatography-tandem mass spectrometry.
In this study, capillary electrophoresis (CE) combined with HPLC-MS/MS were used as a powerful platform for screening of inhibitors of mammalian target of rapamycin (mTOR) in natural product extracts. The screening system has been established by using 5-carboxyfluorescein labeled substrate peptide F-4EBP1, a known mTOR inhibitor AZD8055, and a small chemical library consisted of 18 natural product extracts. Biochemical screening of natural product extracts was performed by CE with laser induced fluorescence detection. The CE separation allowed a quantitative measurement of the phosphorylated product, hence the quantitation of enzymatic inhibition as well as inhibition kinetics. The hits are readily identified as long as the peak area of the phosphorylated product is reduced in comparison with the negative control. Subsequent assay-guided isolation of the active natural product extract was performed with HPLC-MS/MS to track the particular active components. The structures of the identified active components were elucidated by the molecular ions and fragmentation information provided by MS/MS analysis. The CE-based assay method only requires minute pure compounds, which can be readily purified by HPLC. Therefore, the combination of CE and HPLC-MS/MS provides a high-throughput platform for screening bioactive compounds from the crude nature extracts. By taking the advantage of the screening system, salvianolic acid A and C in extract of Salvia miltiorrhiza were discovered as the new mTOR inhibitors.